Structures and metabolism of inositol tetrakisphosphates and inositol pentakisphosphate in bovine adrenal glomerulosa cells.
In adrenal glomerulosa cells, angiotensin II stimulates rapid increases in inositol 1,4,5-trisphosphate (Ins-1,4,5-P3) and inositol 1,3,4,5-tetrakisphosphate (Ins-1,3,4,5-P4), followed by slower increases in two additional inositol tetrakisphosphate (InsP4) isomers. One of these InsP4 isomers was previously identified as Ins-1,3,4,6-P4 and shown to be a precursor of inositol pentakisphosphate (InsP5). Analysis of the third InsP4 isomer, purified from cultured bovine adrenal cells labeled with [3H]inositol and stimulated by angiotensin II, revealed that the polyol produced by periodate oxidation, borohydrate reduction, and dephosphorylation was [3H]iditol. This finding is consistent with precursor structures of either Ins-1,4,5,6-P4 or Ins-3,4,5,6-P4 (= L-Ins-1,4,5,6-P4) for the third InsP4 isomer. The [3H]iditol was readily converted to [3H]sorbose by the stereospecific enzyme, L-iditol dehydrogenase, indicating that it originated from Ins-3,4,5,6-P4. Chicken erythrocytes labeled with [3H]inositol also contained high levels of Ins-1,3,4,6-P4 and Ins-3,4,5,6-P4, as well as InsP5, but only small amounts of Ins-1,3,4,5-P4. Both [3H]Ins-1,3,4,6-P4 and [3H]Ins-3,4,5,6-P4, but not [3H]Ins-1,3,4,5-P4, were phosphorylated to form InsP5 in permeabilized bovine glomerulosa cells. In addition, InsP5 itself was slowly dephosphorylated to Ins-1,4,5,6-P4, indicating that its structure is Ins-1,3,4,5,6-P5. These results demonstrate that the higher inositol phosphates are metabolically interrelated and are linked to the receptor-regulated InsP3 response by the conversion of Ins-1,3,4-P3 through Ins-1,3,4,6-P4 to Ins-1,3,4,5,6-P5. The source of Ins-3,4,5,6-P4, the other precursor of InsP5, is not yet known but its elevation in angiotensin II-stimulated glomerulosa cells suggests that its formation is also influenced by agonist-regulated processes.